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ABSTRACT- 

c 



^This study attempted" to determine if there was a , 
. .istable ^nd preferred mode of perceptual orgranization ^ind conceptual 
; ciassijEication of stimuli ^which. influenced tlie ^bility^o^ female i 
/ pre^seriice elementary teachers to acguire the science concepts ^ 
' jii^esext'tCa , in' a general e^lementary crejdential preparation course^ It 
'^'^Ttsj^c^ ^'of ex post /facto" research where a measure of the 

s&Oc^^^ottcepts presented^ in the , course provid^ed l(he criterion test 
(d^.pendjl|r*:v^^^ for t^e study* Considering the strong dependenx^y 

of ach£5^^ttent upon intelligence,^ a two-way ai^alysis of variance was 
p'eT^ortti^^u^ti lining data- fi^om (the Henmon-Nelson Test of Mental / 
Abiliiyl^'^plr the other factor'. A modified (adult) version of the.^igel 
CcgnitjSl^^tyle Tesi: CSCST) was giv^n to .females in the sections 
tau'giil||$5i^5^-.^;:perX^^ of twd^^eme^^^ters* Signififcant SC5T contrasts 
occu]^|J^/^W the Achievement .in Scienc^ f actor* For high and 

lo/ a^ifevers Qf science donc^pts, the findings indicated that a 
pefe^^^s* CQ.gn at iva/' style ^.nfluences his intellectual' ability to grasp 
^ and "Imd^rsta^^d new meanings. In this conte^^, cognitive style was 
tr^i^lat:ed; lea^rning -st^le. It was cbncluded- that the st.u:cly 



^suppQrte.d'much of the '"Research involving children* (liutiipf /EB) 
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l)BJECTiVES OP THE INQUIRE . 



The purpose of this studjr was to deterpiiie if , there was a "cognitive style" 
which influenced the ability of female pre-seryice elementary teachers to acquire 

. the science concepts presented in a general ^3^B&ntary' credential -preparation 
course taught at San Francisco State Uni^eMi^fe^l!^^^ this study, cognitive style ' 
is defined as a stable and prefett'ed mode t^^^^^e^tnal prganization and conceptual 

, classification of stimuli r as determined bjr^^fie; e^ironmental siti^^tlon and the 

* J^dividual; ' ^ ' ^^^^ " 

• MOTHODOLO9Y AND' DESIGN ' ' * * ' . , ^ 

This study Is an example of ex post facto re search where a/mea^re of the 
science condepts presented in the course pravided the criteriopr test ("dependent 
variable) for the study. Since the foundation of this inves^gation rested on the 
ability of students* to acquire concepts in science, a specif effort was made to . 
construct a valid measure of this concern. Because readiiig skills *are such a coij- 
trijbuting factor in test success, the testing mg-teasiais/were designed to incorjiorate 
-the use of pictures with limited written directions, /The rationale for this approach 
. was patterened after two of the three levels of proj^em-solving proposed by Szekely " 
(19:50) and further described by Krech and Crutchfl^d ^(1958). 

Explanation - This type of ptoblem i^ pr;obably the most commonly 
experienced "ty man. An its most elemental form 
causal events are related to an "effect." ' At /this 
^ , " level, the stimulus^ pattern is fairly clearly specified. 



2. Prediction - 



Two characteristics that » define this, type ^f problem . 
are: (l) the event (or effect) must be orijB that has 
not yet occurred? and (2) the antecedent/conditions* 
of the event must be understo^sicL. In relation to the ^ 
"explanation" ^problem this*^ stimulus pattern provideff4- 
less information and places a great^r^burden upon- 
the plroblem-solver;. -y> / . ^ X * ^ 



Kagan ^(Kidd and Rivore, I966) points out»\that ir 



Lems of' this form, 



visual analysis is,' responsible to the ground/ figural, and elemental components 
of [the total stimulus pattern, . It follows thep, ytat ttie pictorial pcobl^n ; 
demands more of the studervt^n identifying the^z^blem wh^ch^ in turn determines 
his approach and expression of the splLation, ^ich p£bt)lem was constructed on the 
basis of selected concepts and principjpes praCented iji class but offered to the 
student in a form with which he had ynq^ previous experience.* 



The total evaluation progrart' cons^tsted of ^ thirtyf^two' explanation problems 
and twenty-four prediction probl^s, J^^s an additibnal, fifty-four multiple- 
choice problems for balance. 



Spear nran -Brown relilabil^ 
type as if they were s^paratt 
identified b^ noting their I< 
, questions were., so identifij 
'new tes^ sdo^;es determine^ 
•and. revised- ^ests. . The ^ 
problems were specifica 
deleting them, the orig 
main analysis. 



Ltyy6oeff icients were than computed for eafch' problem 
single tests. ^ The inferior test questions were 
station with test .success. Nine of the pictoral 
n tbfis ^proce^s. ^ When these were selected out and 
eli;ability coefficients? were generated for* the whole 
oduced in ^})bth case§' was .87. Since these nine 
gned for the course and^! there was no advantage in 
fe.st scores, ^ere retained and incort>orated into the 



When this procedure was fojllowed for »the( fifty-four raul'tipl^e-^choice questions, 
/ the ten Items that were^selected| out raise^ the origCial ;test reliability from .73 
/ to .81. This increase was suffi^bient to" justify the jrpscoring of th/multiple- • V. ~ 
. choice portion of the test. Fori, a further understimding of the evaluation program. ' ' 
review the' data listed below in .Tablfe I. \ ' ■' .» 



. TASLt T 



.IKTERCORRmTIONS- YIELDED BY THE |>I(5T0RIAL AND MULTIPLE-CHOICE 
PORTIONS OF THE CONCEPTS-IN-SCIEMCB TEST / ' 



Ebcplanation 
Prediction 



Prpdictioh 
(1) 

(1) .76 

(2) 



Total A (1+2) 
Multiple-Choice (3) 



Total, A* 
(1+2) 

.93- 



Multiple-Choice 
(3) ^ 

.62 

' .62 \ 

.66 ; '" : 



* Total B 
< (1+2+3) 

.91 

.97 

• .82 



Considering the strong dependency of achievement upon iritellig^ce,' a two^ 
way analysis of varience was performed, utilizing data derived fi^om The Henriion- 
Nfilson Test of Mental Ability (Colleg4 Edition) for the' qther, factor* The choice 
of tl)is intelligence test was jointly determined by its fine "ire put at i6}x and its 
availarbility at the San Francisco State University testing office.' This instrument 
defines a qualiti; of intelligence; l^hat is, a "measure of those aspects of mental 
ability >rhi<?h are important for success in academic work and in similar endeavors 
outside the classroom." (Nelson, et. al., I96I, p; 3)." ' , , 

\ ' , ■ . o . - , - 

\ The substance, of the Henmon-Nelso'n test is designed to measure -Verbal and 
^antitative abilities which are siimmed to provide a single total score. These 
t?o abilities ^e evaluated by th^ number of correct responses given to JO'O multiple- 
choice items in a period, of j^orty minutes. Since thia. device is reasonably short, 
leasy to administer and siore, anc( produces predictive results comparable to factored 
br multiscoted tests, ^t was wen suited the needs of this iftvestijration. Nelson, 
H, al. (I96I) reports thW split-half reliability i^f ttie\test (Form a) to be" .95. 



Its . 

, . . , . triad set the student was . directed to select out 

wo of the three pictui-e'^ which were* similar, belong together,, or were related 



Among, other iftdependent Variables not presented here,. a modified (adult) (Sigel.-1967) 
v^aiSn of) the Sigel Cognitive/Style Test (SCST) was given to all sections tausht ' * 
oyi^r 4 pei^iod of two semesters'. The SCST consists of thirty-five picture sets^. 

Be to, a. set,, of people, pl^ts , animals, tod objpcts shown in various combinations. 
Givin one/ minutfe 'to . review 
any 
In 



tscriPtive Pa^t (Dp) 



way. eoihbinations ioiild be repeated only iJf a different reason- was stated 

V / ' ' i ■ ' i • • •'. '1 '" ' ■ • 

M ;modif ied, th& SCST was redefined for scorin'g purposes into the following 
wajorlclasses. ' • ■ . . \ 



c 



Grou]pings in this category. are. Vased.on the similarities in -specific, 
jejjtive, physical attributes seen as Singula? partsW sei^'ate stimuli. ." 
\ oqUcre^e attributes are shared by all 'members and tean perceived by 
^ of th^ senses. ' People with something in their hanl^s." would be an example'. 

J ■ 




The -only difference between' this cJAss and the previous one is ^thaf 
the similarities ^'perceived "by the subject are of a global nature, i.e., 
they define a characteristic held^y the entire stimulus. A tomato and > 
an apple' both classified' .as "red" or "round'^ would fall into this.cla^s. 

Categorical (c) ' * ' • . 

Membership in thf^^clas^is determined on the basis of a common 
set of descriptive stimuli. Bach jparticular attribute defining the set 
is not fimited to a* specific example, but may exhibit a ranjge of physical 
characteristics^ For example", the biolp^ical class mammalia is defined 
having hair,- giving birth to live young, etc. Thus, a cat and a dog 
while quite different in many ways §re similar enough in others to just- 
ify\being placed in the class mammalia. Other examples 'would be, "fruit" ^ 
or "mpdes" of traiisportation." 

Inferential jl) , ' . ; ' , 

" Here the defining relationship is again based upon 4 common chair- 
acteristic shared by all members, .but >/hich excludes- all inherent ref- 
erences tcf the physical nature of the stimuli.. Menjbership in this cate- 
gory .^liidicates. interdependence expressed by fuftctional\or thematic labels.. 
Pop example, a. dog aiid a cat may be seen as "both capable of ^running." 
. Or a policeman 'aSxd fireman "both protect." [ ^ . - 

. Relat5!onal (R) , * ^ ^ < ^ 

" ^ ,/ • . ) . • ' • \ ' ' ^ . * ^ " . *' , 

The interdependence of the members of this group' dependte upon a • ^ 
particular and singular situation whicli is not generali^a,ble.- The mean^ 
.ing o.f any one stimulus in the grouping is defined by its relationship 
^to other stiTmuli^r For examjO.?, a'horse aaid a carriage go togehter be- 
, cause the "horse pulls the^ carriage. ' * - . . - ^ 

In the final analysis, of tha student resi)onses,- the total -number generated^. • 
within each claS3 was not considered as important as the proportion tKey occu^pied 
within €he individual's overall labeling (cognitive) disposition. 'Therefore, : 
each class tdt^ was reduced to a ;^rcentase of the entire set of responses given 
by each student. This procedure was repeated for just the first responses given * 
to each of the. picture triads. In this case' the .percentage^ would be determined ^ 
with a demominator of thirty-five. o 

DATA XnD its sources - - ' ' . ' ' , ' ' ^ . ^ 

3ecf^use^ of the limited number 'of men enrolled in the course' ^(22), only the 
data from the ninety-five women were used in , the study. The average age of this ' 
group vas 23.7 years. ' ' ^ , ' 

The, following tables repor^t some of the particulars of a two-factpr aijalysis 
of variance involving three levels of achievement in science and two levels of 
intelligence. Note that significant SCST contrasts o occur onl^ wit)i the Achievement 
in Science factor. ' * . 

Everjr Indepori'Jenil variable described has been« selected for .an alpha level, of 
significance of less tlmn .05. Cell and marginal means' are reported, as are "p" 



values, while the^pofpulation.of this an^dysis is defined by the ten replications 
found in each of the sex cells, A single statement summarizes the. result" oi a 
Tukey (main effect) post-hoc comparison made at the •OS-l.evel,. 



Ma^n Effect 'A - , 
. ACHIEmiENT IN SCIEffCE * • > 

With t\to and f if ty-f our* dec;rees of/ freedom the P ratio at the ^05 
level of con^^idence must exceed ^A? to be conisidered significant for 
this sourc<^^o\f variation, . 



(SCST) Sub TotVl as a Function' of Ach^-evement in Science 



V 



F » 3.3^7 



P = .0^3 

Tn^ simple pair-wise 
contrast between* Low 
and High- means o'f— 
Achievement in Science 
is simificant., . 




TABLE II f 



Intelligence 
'Hig h >Low 



High 



'Achievement 

in Average 
Science 

Low 



59.72 


71.15 


53:43 


55.70 


54.57 


,'53.82 




67,573 60.223 



Analysis of first responses. 



Sum of .DesGriptive*Par>tV Descriptive Whole, and Gateforical labels. 



- TABLE III 

(SCST)'*' Inferential as a Pilijiction of Achievement in Science 
3.558 



The\ simple pair- wise <> 
contrast between High 
and Av^raei^^^meafis of ^ 
Achi^yemfent in Science 
is significant. 





High- 

A chleyemeht 

S T* Average 
Science \ . - 
Low 



■X 



High, . 


.Low 




13.44 


11.15 


• 12,295 


17.48 


18>28 


17.'B8^ 


14*30 


17.05 

« 


^5*(>75 



15.073 15.493 



AAnalysis of fir^t responses. 



r5- 



TABLB IV 



X 



, (SCST) Sn>> '^otnl B .as a Fimc^^^nn of Achl^Vf=Mnent ih Science 



Th^ simple pair-wise 
contrast "between Low 
*and High me^ns of 
'^AcHlevementHLn Science 
is fiJignif leant. 



Intelligence 
^•High Low 



Achievement 



.High 



in Average 
^jScience 
ji-i Low ^ 



40.^8 


28.85 


W.57 




45.^3 


i*6.18 



42.^27 ' 39.777 




Analysis' of firs't responses, ; ' 

Sum of Inferential 'and Relational- Labels, 



HEISULTS 'and CONCLUSIONS 



When presented with a classification .task, high achi^ers of ^concepts- in-' 
science preferred simple ojjjective , Viatel s, such "round^* /or ,''lx>th are girls".. 
These labels represented a cdmpositk^^.escriptive-Categor^^oal or anajytic&l cog- \ 
nltive style, as "defined bj*- the Sigel* Gbs:nitive Styles Task. , Those *^who did not ^_ ' 
perform as well on the concepts-in-s'tei^^noe achievement /tests typicaliy preferred 
m^mory-orlentdd Inferential class label^s* These woulc^ inc^Ajde I:^^re?lces to 
men in uniform "protecting", which would e^xclude air inherent refer.^nces 'to' the ^ 
physical nature of the stimuli. Consider this to be of major importaribe-, beca;use 
in combination with labels of the Relational class the grander distinction of 
"analytical" v^rsus^"non-analytical" styles may be n6ied.^ It stlso determines 
the* mirror image relationship between Tables II and IV. * *' 

Another interesting jresult to note is the fact that only the ai^alyses of -^'"^ 
the first responses to each of the picture tirads produced significant differenced. 
It would appear that a person^s first impression or first perception of the problem 
.dictates the path h^ will'.^easori t6 a resolution of the problem.* 



SIGNIFICArrcS 



For liigh and low achievers qf concepts in science the findings indicate that 
a person's cognitive style mediates his intellectual ability to grasp and ui^eri 
stand new meanings. "For most educators it would* seem logical to consider tradning 
students to' modify their style to match the demands of an information-processing 
curHculumi 'Earlier* efforts have been made^ to influence style X Scott and Sigfel, ' * 
.1965 and Scott 196^)»in chil4ren wheiy they were involved in an inquii^r- science 
program that .encouraged the asking of 'questio3pts,> the formation of hypotheses^ and 
the making of inferences^ Sigel and Coop., (197^) now suggest that the question of 
induciiig change m^y ^so be an issue of ethics if there are person^lit^y or related 
. side effects. . • ' ' * 



\ 



' For th^ adults of this ^tudy, pognitive style may be translated as a "learning 
' style"* This study is also one of the 'few that h^ focused on (female) adult behavior, 
which in tuam supports much of the research involving children* It also raised the " 
question of the desirability of matching a "teachi^l" style to the student's style 
gl^-^f learning; . • . ■ ^ ' ■ . ;;\ . ' 
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